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mm* 

[00043 mj^^i^-^'^^m.\zn^^mmi^^^'^^nmhrr^:)5mtt^ it^m'7^zf'7V- m 
[0005] mm^>'^'^i!^n(Dmmmm^m. mm^>^y<^wi^m^'r^^m^ 

<D^Mt:m^^^i^i-^Tiy±^m\z^^i^xmmi^'Mf^'mm:i^&^^ih?>fj: 
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[0006] ^:yy<^m(Dr=f::^::^h^XXfXi^tc.i-rr:^^^^::^h^mi^U m^m'M^fif'it 

[0007] mmm^^^^immm^<o\^-rfl^Wint'r^m^K^. ^t^mmm^^ 

fj:^o mmmm^<Dmmh^\^^^m-mmmm<Dmmfciirxi^^ m^^i^^^i^ntit 

[0008] ^<Dx^/mM(DT-y'ii-(m-Am-^mmu^^m'r^fcibiz., mm^^f^MmiNM 
R) Kx<o^\:^mtm^t^:^■'<1^M<Dmmmi[.K^^^L.x\,^^^t^mmi^^mmn 

*l^i&(NMR)SrfflV^f^:T^y-fe'1'^fe^S|i^$^^■rv^5(Shtlker S. B. et al. Sc 
ience (1996) 274, 1531-1534H) (#M2001-321192)o ^lO^^TK^ff-C 

[0009] ^t^m7im^i^>^<^Mim\^xmi^mm^mm\^^^^t'^:^^i^xmm^mm. 
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: #11 200 1-32 1 1 92 
##W:SCi)^l:Shuker S. B. et al. Science (1996) 274, 1531-1534 
H 

[0010] ^M(r>it-^mi)m^^i^^<^nmm'^^^\.fmK^'t<Dimm^i^^^^m^^^ 
[boil] m^it. mm^^f^^m\ ^^^tiz^ox^ iiM<D^\:^mf>^^>y<^mtf^^-mm 

[0012] ^fd. ^nh:^mK^^ ^xmm^M=^^^\^°^—^^v2^7M,^mmir^^th. 
m<Dwm<Di^xh^o 

[0013] :^mm^hn. m^^>^^^Mmmi^<t^m^m[iL-xmm^fi^m&^i^>^<^M 
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[0014] ^<^x.:^mM\tsxr^m^ir^o 
Sir 

(ii) T(c*5v ^xm^>'^<^mtm^\:.^i^^i^^^'^. - ^tctro 

(w)m^m^fiti-^hVi!^:^^M^itvx. mh^M^^(Dm\^mmt'r^. 
id) an (b) Km ^xm(bnfcm\^mnt. x@ (c) k^ ^x^^hnrcm\^mWit 

2. tflK(b)X@;OS^ 

(v) mvMi^<owt^(Dm^MM^mx. 
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R:^^^h/i'^m^^xnhti^^^(Dmm^x(Dm\^'Pk^\^i^^i^ftNMRiy^'r/^ 

5. mUA\Z.Um.(Dm'&-:^mx^oX. ir-r% HulECUOSaupe;^— x^hy^;?!.^ 

nh 

nh 

x^mu tvx 

NMR;^^^h/W^ffi V ^-C^ k# @ (^^^N>^;5^tV*J-(CoV ^T#^;^^fc A 6 trosy(k)^^ 
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A 8 trosy(k)= 2 S {0.5 D° cos 0 cos 0 " +(2/3) 8 } ( 1 ) 

ij nb i j U 

i,j=x,y,z 

ii 

i 

N-H^^(omm:ibn. 02A<^#^. #6<jKfii;575/:/y:/>5^D" ^23. OkHzir-r 

nh 

^fcfiN-H^-^coSggi^dU. 04A(om-^. m^Mm:^^y^V>i!^D'' ^21. 7k 

nh 

u 

ROSY NMR;^^i^h/v^ffiv>T. k#@o'^;^:J^tV>^^j■^3:ov^T#^>tl//cA 6 
trosy(k)i:tt{J:, J^T<^^(1) : 

A 8 trosy(k)= E S {0.5 cos 0 " cos 0 +(2/3) 6 } (1) 

ij nh i j U 

i,j=x,y,z 
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[0015] Wbi] 

► ► ► 

^£x» ^fy> ^fz 

[0016] [>fb2] 

► ► ► 

(xii) i^;lT(^^(iiJ;oT5>^^SHfp]^'fbft^^a?)5 

#^-rSX@;dS. t^rlSXm(b)^;I*5V^T#^tVfcZ:^5cTROSY NMI^^^WV 

tuf5Xi^(c)(;i*DV^-C#ibtl.fcZ:^7nTROSY NMR^-^i^h/V^^ittSjLT. 

11. :5g l(iiE«<D:fe-i£-efcoT. S(rfB?KSi^®3&s^ iJJLTd^e>^'^5P;6^bS^$^x5 
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i^^y;^H'/V3j^;^:7r^i^/w=y >- (dmpc) ti^^^^M/i^^:^'7T^i^/^=^V:y( 

DHPc) kh^y'i^/i^mmrrhvt^j^^ (sDs) t(Dm^ms 

iyVJy^h4/l-^:^^T^i^/^=^})> (DMPC) ti^^^^M^^^:^yT'^i^^^='V>i 
DHPC) i:-fe^/Vhy^^/WT>'^:=^l>-^:/i35;K (CTAB) t<Dm-^!^. 

1, 2-v?-0-K7^^/'/l^sn-^y-fen-3-3}^;^7;^-=iy>^(DIODPC) ^3-(375:K>^ 
i3lf/V)-i?;;<^/l-T:/^:=:^-2-tKndE^v/-l-yn/-?>i^/V:73i— h (CHAPS) ^(D 

■fe'^/Wt'y i;?-«^A^a7^K (CPCl) -^dr1^y— yWNaCim-^i^. 

-fe^/Vt°y i^^l^^ A >^ n^K (CPBr) —■^^^y—;U-NaCm^<\^ . 
HalobacteriumMO^JI^iT>t 

12. Btf|E?g^B^®/55^ 7. 5%(w/v)(Dv?5:y:^h^/v*^:7T^v;?/v=iy^^(D 
MPC) ^^i^^=^i^y^/^Jj^p^7T^v^/^=y:/(DHPC) i:-lr^/vhyp<^/VT>'^=i> 
A>^n5K (CTAB) t<Dm-B-mx-h^. g 1 1 (j:fE^(^;^jfeo 

13. gHii!fe<Di^{;i. ^>y<^m\^<DVMi^<Dmmm^t^^]:^^^t^!^^m^'r^:^m 

(a) m^>'^<^MiH<DVM>'^m^ir^i:U ; 
(i) ^hV-rV(DiJE^©M^M^tr#T. 
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(d) x@ (b) {z.^\ ^xnhfhfd^\p\mmit^ xs (c) tc^sv ^-c#bi^fcia^R]^f 

14. Sff|B(b)Xm;55, 

(v) mMi^(D^^<Dm^mM^nx^ 

TROSY NMR^^^5^^/^^fflv^-c#f^t^S. ^^^<©i^#tp-t?(Dia[^:^^{j:^fe#b 

15. tuia(b)xm/55^ 

-efe5. 13{;i|Em<DSiJ^;^iSfeo 

16. ^m3\Z.WM<Dm'&:fjmX^^X. MISX^Cc) ^C*DV^T-^7cTROSY N 
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17. ^@ 16(;i|S«C0aiJ^;^&-efeoT. ^^-e. ftfffamOSaupe:^— >5^— ^by^;^ 

i 

nh 

^fcf*N-H^-a-<^£g^;55i. 04A<DJ^'a'. ^e^^»5^^yv^D" ^21. 7k 

nh 

NMR;^^i?h/V^ffl V k# S (D^^Nm^y^'^Mi^^^ ^Xmh^fc A 6 trosy(k)^i: 
A 5 trosy(k)= 2 S {0.5 D° cos 0 cos <i) +(2/3) 6 } (1) 

ij nh ■ j ii 

i,j=x,y,z 

ij 

18. 3Sil4};i|E«oaiJ^^&-eSboT. H^^|EX@(b){^*3V^-Cn^5cTROSY N 

19. mBl8iz:mM(Dmm:lfmXhoX. vlCl-e. t(f|B(vii)(DSaupe:^-i5^— ^hy 
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i 

j 

nh 

nh 

ROSY NMR^^^h/VSrffl V ^T. k# B <D'^;^>^t:V*j-{CoV ^X%hthfc A 6 
A 6 trosy(k)= Z S {0.5 D° cos « " cos 0 +(2/3) 5 } ( l) 

i] nh i i ii 

i,j=x,y,z 

ij 

[0017] Mbs] 

► ► ► 

®fx» ®fy» ®£z 
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[0018] [>fk4] 

► ► ► 

^bx» ®by' ^bz 

^^Mir^Jim-dK H^flBX@(b)^^:*5V^T#^t^fcI:^7cTROSY NMi^^iJ^h 

23. m^i3iz.^m<D:^mx:hox^ mmm^^MtK &Lr7b^hfj:^m:d>hmisi^^ 

i^VJy^h^/l^:^:^yT^-J/^=^V> (DMPC) ti^^^'9-M/l^^y^Z7T^i?^l^='V>'i 
DUPC) t(Dmi^^. 

^^5y^M/V'3!j^;^:7r^i^/w=iy V (dmpc) ti^^^-^M/^^:^yr'^i^^>='V:^i 

DHPc) ^K7^v/w«^-^hy!j7^ (SDS) t(Dm^m. 

WJ:^h-(/l^^>^yT^i^/^=^V^^ (DMPC) ti^-^^'^M/i^:^:^yr^i^/l^=^Vl^( 
DHPC) t±^/l^hV?i'^/>T>^^^J>>yn^h^ (CTAB) i:cD^'a'i^> 

1, 2-e^-0-K7^->'/Wsn-^y-feci-3-7fc;?^>^;^-3y V (DIODPC) i!3-(=i7?K:/ 
otVP)-i;?^^/kT:x^^:^--2-tKndf ix-i-:7°i3x-^>'i^yk:7cn— h (CHAPS) 
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^^/Vt^y v?c=i^A^n7^K (CPCl) -^^-^/—/l^NaCm^^. 
-fe^/kt°y v?^!>i^:/n5K (CPBr) — /V-NaCl^-^i^ . 
HalobacterixaniM<^^l^W>i* 

MPC) i:v?^=¥i^/^/^>!^^;^:7r^i^/^='y^(DHPC) ^-fe^/V'hy^^/VT:/^^!^' 

^O^i5'>-^-?i^W(D«ig^^l:^mfJ^l-rS^i5'>'^-?i5^®(^«at^'fli^^C^.^2(D^b 

(i) m\^^-(:^(Dm^<Dm^mm^nx^ 

(ii) ?^^Bi^®#?£T}-*5V ^T^^>'^-^i5^®«^2(D^t:'^i^^^M$^i:. ^^tE 
TROSY NMRx^^i^h/V^fflV^T#bt^5. ^^^Oi^#4'-e<?5SBfR]:^S(iI'fe#U 

^^>'OSaupe:^— i'hyi^J^^^ii/^^h^^^b. ^UT 

(iv) mik^^tifc'^hv^::^^Mf^iti^x^ mh^MXDmi^mmtir^. 

(d) X5g(b) Kis\^^xmhtitcm\^mmt. x@(c) (c:j3v>-c#p>ttfciBipHf 

(e) XS(d) lc*5{t-5itll^<D^$m;6-b. ^02(^'^b^i^;^>5^^5'^^^°^5'K^^M-r^^ 
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26. MHa(b)X@;5S^ 

(v) mv?^^>(Dm^(Dm^mm^nx^ 

(vi) ig^i^«#^T(-*3v >-c. m^>'y<^M^mmi(D^t^mmm^^fcm^ 

27. tulE(b)X@^5^ 

28. J®S25(C|E^(DSiJ^;^i&T-feoT. tff|BX@(c)tc::JoV>T^^7uTROSY N 
MR;^^i}'h/V^ffl V >T#btb6. ^^<Dmm^X(Dm\Pi'P^m^i^^l^ttNMRi^i!f 

29. mn28izmm.(DmM:^mXh^X. r;i-e. MIS(iii)Saupe:^— iJ^—- ^'hy^;:^ 

^tvx<t>''^nx. 

i 
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nh 

*;rc«N-HJg'^cDggil:&si. 04A(D#^, l^&iWm-yzrvi^-ifd' ^21. 7k 

nh 

ij 

NMR^^i^h/V^ffl V ^T. k# @ (D'^N^;^1:V>^(::oV ^T#t)tv/c A 6 trosy(k)i^ 
A 6trosy(k)=2S{0.5 D° cos*''cos«''+(2/3)5 } (l) 

U nh i j ij 

i.j=x,y,z 

u 

30. :^@26Jc:|E«(Da!|5e^?fe-t?fcoT. t^^^X@(b).^;I*5V^-C~^5>:7cTROSY N 

31. ^S30{J:|B«(DS!|Jg;^&'e*>o-C. m^(yn)SsL\ipe:^—'^—'^W 

j 

nh 

i^fz.mi--im^<Dmm^i. 0AA(Dm^^ w^^wm:^^yz^]}:y^d' ^21. 7k 

nh 

Hz^bT. 
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A 8 trosy(k)= S S {0.5 D° cos 0 " cos <f» " +(2/3) S } ( 1 ) 

ii nh i j ij 

i,j=x,y,z 

ij 

32. 3S @ 29*fcJ*31lJ:|a^O;^^-T?$>oT. r^l-C. SaiBttf^Xm (d) {c:*3ttSBB 
[0019] [>fb5] 

► ► ► 

[0020] am 

► — ► 

33. ^S29*fc}i31t;i|Em<^;^&-Cfeo'C. r^-C. ttliax^(d) (il^Stt-SSBlRlit 
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[0021] Wb7] 




e 



e 



(xii) iiiLT(^^{-J;o-c?£tt«ig-@:^^^J«) 

l^^<^'^(Or.^7tTROSY NMR;^^i?'h/V^W:|S5LT. >^^i^h>'K?3^'fk<Sr^^mU 



[0022] [>fb8] 




► 

® by» 
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DHPC) t(Dm^l^. 

i^V^:^Y^/^^:^yr^i^/\-^}}> (DMPC) i:v?^^i^y-l'/^7^^;^:7r^>^/^='!; ^ ( 

DHPC) tY'fi^;vmmi'Y])^j^ (sDs) t(omi-^m. 

i^^y;^M/^3tj:5^:7r^v^/V'3y>' (dmpc) bi:^^^^M^^^-^^yrf-i^/^^^T^ ( 

DHPC) ^ir^/VMJ;^^/VT>'^— !>ix>^n^K (CTAB) 

1, 2— :;?-0-K7'V/l^-sn-^i;-fen-3-Jj>P<.>';t-3!J>'(DI0DPC) tZ-{^=7^Y':f 
xi\f;V)-i^:^'^;VTl^^^:^-2-}iVn^iy^-l--:^x2/<l^-^jvya:.-—h (CHAPS) h<D 

•fe^/Vfy i^-e^AjJ^n^-fK (CPCl) -^^i?-/— /I— NaCl?S-^i^, 
-fe^/^b:•yi?:=:^>A^t25K(CPBr)^=a^i^/— /V—NaCliS-a-^J^ 
HalobacteriuinM<^^;^^JT' 

37. ttrKIS^#>a;dS, 7. 5%(w/v)<oi^^y>^l>^/V7jK;^:7T^i;?/V'=y:^(D 
MPC) i:i^^^i^y^/V7}N;^:7T^v'/^=iy^(DHPC) ^■fe^/vhyp<^/PT>'^=!> 
A>^i35:K(CTAB) irO^-a-^T'feS. i 36(c:|Bmo;^)fe„ 

(a)^K^-r^fcov>T. ^^?'^^^i5^®;dS^'fb-^i^^g8Mb/iV^^#Tl-*3tt§. ^ 

(ii) m^mm^^n^^^' ^xm^^^^^^ntmit^m^m^^^. - ^tctro 



wo 2005/052620 



19 



PCT/JP2004/017626 



(c) (a) {ei^^v ^xnhfhfcm\^mnt. (b) ^^:^3v^-csy^$tbfcgBlB]^*# 

39. tfflB(a)^^;JS^ 

(v) ^KT^-f :/(DgE^<^M^^J^^'Sr#-C. 

TRosY NMR^-<^^^/^^fflv^T#^>tv^. ii^^(Dmm'px<DU\^nm^^w^ 

40. ttf|B(a)#^;i^ 

41. ]S@38(;:|B^O:7'ni5^7A-C*>oT. H^^IBXS(b)^^:*5V^T-]^7cTROSY 

42. m^4lKmM<^^^^y^XhoX. rr-e. Slf|E(iii)Saupe:^-i5^-^hyi7 
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nh 

nh 

A 6 trosy(k)= E S {0.5 d" cos * cos c^) +(2/3) 5 } ( 1 ) 

ij nh i J U 

i,j=x,y,z 

43. Jgg39(^:BStt(^7'ni?'^A-e^o-C. tulEX@(a) f;i*5V>-CZ:^5cTROSY 

44. JSg43i;iSE^<^^Di/^-^-efeo-c. ttfie(vii)saupe:^— ^hy^j^ 

i 
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nh 

nh 

ROSY NMRX--<i^h/V^^ V k# S <D'^N;^:J^tV^(cov ^-c#^^^fc A 6 
trosy(k)^^>b(-^ &.y<D^{l) : 

A 6 trosy(k)= £ S {0.5 D° cos 0 cos 0 " +(2/3) 8 ) ( l) 

U nh i J ij 

i,j=x,y,z 

u 

[0023] Mb9] 

► ► ► 

[0024] [-fblO] 

► ► ► 

(xi)miOW4^i5^h/V(D#>!r^^2(D^^-<i^h/KD^>«ri:<7)PH^<D:^S^. a. b. *5 
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(xii) ^r(D^i^xox^^m\^mh&^M^ 

47. ^g46(i:BB4fe<^:7"ni^7A-e3bo-C. BtllE'fb'^<^/55HtfSBi?>'^-^i5^«{C^'^bfc 

t^^SBX@(a)^C*3V^T#^>tVfc^^fe7cTROSY NMR^ 
fiflBXS(b)lJ:*3V^T#e5tV/c— ^TCTROSY NMR^^^J^W^ir^it 

MRiy^-r/><Dm:^\^(Dm^t&^m^x. 

(iv) mi^m^titi^hv^:^^Mn^t\^x^ mh^^t^xDm^^mnti-^. 
(c) ^m. (a) {;i53v ^xnhfitcm\^mmt^ (b) t;i:i3v ^T#e>t^fciBfpItf 
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49. HlflE(a)#^;6^ 

(v) ^K^-ri^<D|!E^(Dm^^J^^?r#-C. 
TROSY NMRX^i?h/VilrfflV^T#f>tl^. 5>^^<^i§^#fti-C<DBE|o]:^^(-'fife#L 

50. tlf|B(a)^^;6^ 

51. 3gg48{ClfE«07'ni/9.^-Cfcor. pflEXm(b) (i*3V ^T— ^J^tcTROSY 

52. 3SS51{CfB^O>^n^7A-efco-C. vl^-T?. MIB(iii)Saupe::^— i5^— ^hUiJ^ 

j 

nh 
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A 5trosy(k)=2S{0.5 D° cos 0 ''cos 0 ''+(2/3) 6 } (1) 

U nb i j U 

i,j=x,y,z 

ij 

54. J® i 53{cSBm<^:/ni^^A-efco-C. ^^IT'. Mia (vii) (DSaupe;^-— i?^— ^hy 
:^^bT0''^#T. 

N-H^'^<DSgil;5Sl. 02A<D#^. ^6^K^;^75/>^yi^i5^D° ?r23. OkHz^f 

nh 

nh 

ROSY NMEC^^i^rW^^m V ^-C. k# g o'^Ni^^^tV^fliloV ^T#bi^fc A 6 
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A 6 trosy(k)= E S {0.5 D** cos * "cos «^ "+(2/3) 6 } (l) 

ij nh i j ii 

i,j=x,y,z 

ii 

\^mm(DitmK sir: 

[0025] Wkll] 

► ► ► 

® f x» ® f y » ® f z 

*lf|(?5^f^I^3o<D*52v^{;niiL^i-5ll2(om^l^-<^^/^ 

[0026] [>fbl2] 

► ► ► 

®bx' ^ by ^ b z 

j;U«ci:UT^b. ^b-C 

(xii) ur(D^izxox^^m\^m\:&t%:^i^ ^ 

57. ^S56(;i|B«(^ri3i?'7-^-efeo-C. tfj|E^t:'a-i^;05fttrfBi5'>'^-^i^K(C|^'a-bfc 
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^i^Wl-t. tlJ|BXm(b)^C*DV^T#bt^/c~^7^TROSY NMR^^^WVt^it 
(i) ^K^-f >'OfE^<7)M^J^:^^#T. 

(c) (a) ^xnhfifzM\^mmh. (b) ic*3v ^xnhfitiu\p[mmt 

(d) (c) \z.io\'^^im.<Dm^i)^h. mm2(Dit^m^mi?>^<^'Mtmm-r^^ 

59. tiftfiCa)^^;^^. 
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(v) mh^:^^xD§st^(Dm^mm^nx. 

60. MIE(a)#^/&S, 

61. a58(J:fB^<D>^ni5^7-£^-efcoT. ttrlEX@(b) {C^dV^TH^SJCtcTROSY 

62. ]SS61{J:|E^<^rniJ^^A-efco-r. ::::-e. MIE(iii)SaupeJr— i5^— ^hy^^ 

j 

nh 

nh 

ij 
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A 6 trosy(k)= S S {0.5 D° cos <f) ''cos <f) "+(2/3) 6 } (1) 

ij nh i j U 

i,j=x,y,z 

63. :® g 59l3:^*fe<D:7"niJ^7^T-fco-C. fltflEX^Ca) (CjoV " ^fe5cTROSY 

64. ^g63(Cfe^(0:7"ni:^9A-efco-C. ^^"C. tulB(vii)Saupe:^— ^hyiJ' 

i 

N-H5^'^(Dggg|;5n. 02A(D#-^. #6^^a;«75':7'yi/i/D'* $r23. OkHz^i- 

nh 

nh 

ii 

SY 

NMR;^^i?'h/WSrfflV k# g (D^^m^\^>Mi^^\^ ^Xnhtlfc A 5 trosy(k)^ 
A 8 trosy(k)= E S {0.5 D° cos * " cos 0 " +(2/3) 6 } (1) 

li nh i j a 

i.j=x,y,z 
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ij 

65. ^ a 62*fc«64{C|E^(D:/Pi^7A-efeoT. Cl^-C. mflBXm(c) {J:*5ft-5BB 

[0027] UtW 

► ► ► 

[0028] [>fbl4] 

► ► ► 

66. ^ s 62*fc^*64^c|E^(D:/a^7-i^-efeo■r. r^-c% HtfgEXm(c)i;i*3(t^Sa 

[0029] ['fLlS] 

► ► ► 

®ax» ®ay» ®az 
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(xii) !^-r(D^izx^xf^i^m^-mm^^ii> 

o 68. 3SS67l;i|B^(D>^ai?^7-iNT*feoT. mmmii^^rfm2(Dit^m(D{i^fj:<t 

[0031] 69. 3® a 1. 13. *fcf*25lCfE^<D;fyfetrllfTb#5^Mo 
[0032] 70. ^ @ 38, 48. ^fci^58{zmM(7):fv^yJ>^^m:^^^^m:o 
[0033] 71. « a 38. 48. *fcf*58lC|B^<D>^ni5^7A^tf IBtt^S^^o 

[0034] ^mmi^xox. m^^^^^^^Mmmi^^t-^m^miJw\^xmm^ti^m^^>'^<i^ 



[0030] 




— ► 

^ b y » 
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5o%Ti^y/vT^K/5o%Ti5^yu— h^/i- (laiRjy/^) ^ffl v ^T. (293K) x-m^ 

^^SSbV-f V (7— ^^hV^^^) 21^^. 43 J:u?C5|5«K^>i'>' (;^^— /v-hV-f:/) 28aS 

(ommm^u, ^i&<^#-a-}*raj, ranj. rthej/.c^'){:i. m^^m^^i:\^m.^ 
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x)t)m9trr^o 
[0037] mm<D^m) 

&.yK^mmmK^^^xm^^m^f\^mm(D^m^mmir^o 
^mmm\z.^\^^x^m^fi^mm^^^^'^<^mi\ r^!J^:?'^Kj. w=^^>^^kj 

[0038] :^mmM\^^\ ^X^iy^^-^^CD ^YM^^l b\t.. lBi^<DT^ym. i^fzJ,t.Wm^tL(> 

[0039] :^eg^#f^*5v rr^y^j 5c^(Dt>(0-T?t)#^^(Dt)<D-e^) J;v \ r^^^ 
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[0040] T^ymi^. ^(D--m^^^(D3:SC^m^7!)\ ^fc«IUPAC-IUB Biochemical 
Nomenclature Commission^^:J:^9^i§l$tbSl:^:^K#<^V^-f tbd^lCj:?). 

[0042] :^mmmKm^xmm^Mmm^^mmtits im^±(Dv^yvt^m^. 
(D^^^2;:w:^y<Dmm\^^^'^xmm^^^^t^'^mt^^. ^mMm\z.^^^x 
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[0043] ^mw^'7i^?^>h^m\ ^^m^ia-i. mx.it. ^^w^^:yy<^m(DV:ff>'vmm^ 

%si±. xm^i^<it6o%!^±. ^hKti!-i£.\^<i-x65%&.±(Dmm^%:^'rmm^ 
[0044] :^mmmi^i^^ ^xmm^fi^mm^]}:ff>h^i ti-t. !i^m^ti:^^i^^fcit^^i$i 

[0045] ;2^iggl#l^:JoV NT rT=f =;^hj tit. ^h^^i^V^mmM (.V0>h^) (D^^mc^^ 
[0046] ;*:M^|g=tc*5V NT rT:/^=f:=^>^hj tit. :h^±i^i¥mmM (y;«f ^-K) <D^m-i^^ 

[0047] ^mmmi^^^ ^x fnmrj ttt. mm^^^n^^m^ir^o mm.^—?^>h%:n<ym 

o 

'r^m^m^h-:>mmm^mkiir^t^mm.mmm^ti^mM^mm^mMt\^^ 

5o 
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[0048] T^mMMi^^^/ r - 2)c7cNMRj kli. ^a^*qM^:J'h/v^2ooMSt^$ft{- 

mBi^XoXm^fl^o — ^fc5nNMRi:LT}*. ft^fi^JlCfi, TROSY (transverse 
relaxation-optimized spectroscopy)^ COSY (^^Sfe7n->':7h4BiiNMR&)^ S 

HOHAHA(n^7cl^i^^^— NOESY(-^5cNOE?fe). 2D-Jlfe(z:^ 

5cJ5HPP:9'^i*)> yw-cosY(yi^-=t-i^i/;:^»j^3fefe);6s^tf r 

nb{2:^^$tV?feV\ ^?*LV>NMROTROSY-efc5o TROSY^f*. Wuthrichb 
iZX-oXm^^tlfd&mMmNMRiZ.mVfc:^^X:h^iPToc. Natl. Acad. Sci 
. USA vol. 94. 12366-1237lM(1997))o ^^M<Di^^fj:^^(DNMRiC$d 

\^^xit^mm^fmit:^mir^(D\^. a)mM.Mm^mKi¥mt. i2)^t^i^yhm 
xox. mmmm^^<u mm^m<'r^:^mx:h^^ TRosYi;ij:oTi^^^^*o 

^:^^<^Wm^i^. 900kDa^^±)(j:oV>-C. — ^7cNMR;^-<i^h/V^#-5r^;aSBr 

[0049] ^mmmi^:i3\,^xr.igf:7cNMR^nm^. m&M^mm'r:5tim::mm^ti^ 
?)^K »-^i.^^mmKm^^^t\^^^&mi<m^m(ommtvx 

[0050] :^mmmi^m ^r. rig^ai^Kj ^f^. :^6^^>'^^°^®c»llv ^gaipj^nmi-s^w 

-efcSo IKfiJ^«tb-C}*. i:^VJy^h^/v^^^T^i^^^^=l}}:^ (dmpc) i:v?^dE-1^ 
/^/Vj!f;^:7T^v?/V'=iy V (DHPC) irt^J^l-a-i^. 
i^5:y;^h-i'/^7^;^7T^>^/i^=i y (dmpc) ti^^^'^M/i^^:^^r^i^/i^=i])X 

DHPC) i:K7^V/^«^-:^^];!>^ (SDS) t<Dm^^. 

i^^y;^M/V'3^::^7r^^^/^=y ^ (dmpc) ^s^^^1^y^/^J^;>^:7r^i^/^=^y >- ( 



wo 2005/052620 36 PCT/JP2004/0 17626 

DHPC) i:-fe^/Vhy^^/WTV^^!>i^yn5K(CTAB) t<Dmi^m. 

1, 2-v'-0-K7^v'/V-sn-i^!;-fei3-3-7jN><>7;^-=i!;>'(DI0DPC) ^S-C^^^^K:/ 
dfcVw)— ✓^^^/i'T>'^^;r-2-tKi3=3f >'-l-:7"^/■?i/1^/^>^3l— h (CHAPS) t(D 

•fe^7vt°y i^::^i>-^i^n7'i'K (cpci) -^^-^y—zv-Nacm^m. 

•fe^/Ufy i^:=:ij7A:/n5K (CPBr) i^y~/^-NaCl?S-^<^. 
HalobacteriumJS<^^^®fJT' 

[0052] :^mmmic^^ r^^<Dm\^v^mi t\^. zmt:mmm:^i^ti.timmmiKM'r 

[0053] ;2^BJ^«(;i*5v>TriB|p]tf#ji}*. ^i^^<i^MP%(Dh'y4:y(Dmmz.m-r^mnx 

I*. m^\t. ^m^zm-n^^^iiL-^^hMzx^xm-r^ta^x^^o 

[0054] jBB«(e:*3V n-C. rNMRVi?'-^/i'(Ott^tR]<©^^bSj ^{^. ^^l^^{*:7cmi- 

ov^TJgli$;^^fc-^7cNMR<DJgiS#:$^^-ov^T. lft;^fBiT*o^^^BaiPi^#6<j 

[0056] ^mm {-*5v ^■r . ^^^^mit-^m. i^TM^^^mmih^^^^m^^m^ 



wo 2005/052620 



37 



PCT/JP2004/017626 



. ^^m^'W^iscaffom^, ^^(DgmS^m'^-fr(combinatorial)<D#j5fe-e^Ab. 
Merrifield (tRS) Of-X^ffl V r^:/^K'a'^l&J (1963^) ^S^tLfc-^^ 

[0057] :^mmmic^y^^xmm^ti^mm^^v^i!^i-:t^h^i. r:^y=fp<i^i^^^Kj*5j;u?r 

:tV=^^^U:t^h^^<D^vi^/l^7i^C-5•:^vl}^::^/u^yiy/^^xm^^t^^^ 

f-v^>"f^fif^i/hiy^^(phenoxazine-modified cytosine) XM^^fhtcWMi^y^V 
=f^^U:t^}^\ DNAcfJiOyjK— ;^;6S2 ' -0-':ftii:yuV:^—y<^xm:^^tltcmmi^:t 
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-egm$tvfc@E^J^^'^^-r^ri:(Cj;«9^^$tV#^(Batzer^>. Nucleic Acid R 
es. 19:5081(1991) ;Ohtsukabx J. Biol. Chem. 260:2605-2608(1985); 
Rossolini^. Mol. Cell. Probes 8: 91-98 (1994) )» ffiMr^^J«:*^c. 
mmK:$3\^^X. 3t^^^> cDNA. mRNA. ::*-y=^J?^U:*-^K. *3j;-0?2Hy5?^l^:*-^ 

M^ce§(BiJ<^)^^:^:7"^^^0«^/55^^^§>i<y-<::^^K^=^- 

[0058] ;*:Klffl#lc:fev r^^w:^^Kj f*. ^^(Dtj<D-et>^^^Ot><D-etj J;V \ 

^^Y. ^>^^K-^m(PNA)*s-g-^ti.5;&s, rtLfel;i|5B^$tv>^^v\ 
[0059] ;2^5g^#{^::J3V ^T. rrj^i^^^-hj , ^;R(D>^^y-<:/^K*fcfi7}<y5?i^i/:^^K ( 
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ti. ^<Dn^(Drmtvxit. 2Ky-<>^^KoJ#^. 3. 4. 5. 7. 9. io> 15. 2 

0. 25. 30. 40. 5o^xxf^ti}^x±(DT%ym7!)^mifhfv. ^^(DMi^m^mmvx 

. :^V^^l^:t'f-\^(Dm^. 5. 6. 7. 8. 9. 10. 15, 20. 25. 30. 40. 50. 75. 100 

xh. m^^Ji^&iji^m^ms^^MMmmi^x. mmx.mm.^tifdh(Dx:h^xhx 

i^ti^xmrn^"^. ^(Dm±mm^mmir^^tiz^ox. ^(D^v^-:f^v^m^:^ 
[0061] mnm^m ti^. m±mm^m«m^'r:5^ticxoxi¥m^tifcmm^j:t^(D^ 

t>v^t>4^. ^mmmK^\^^x^nh(Dmm^'r^x^^'r^f)^. w^(Dxmi^^^^ 
x!i^m<D^m^m\^n^o 
[0062] mMmmi^^m^fcuxD^^mmmmit. ^mB^^^m-r^^v^^^h^^^ 

m<Dm^mmmm^m\^^^^t:^^x^^o mmms^tvxi^. ^^>zr.v\irm. 

TM. /^^/i^xM^ >^Vtv^i^xy!>AM. =i]}^y<^TV^J^m. ^t^viy<^TV^J>^m. 

K^^>^M^iJ:JRi~5M^rNBJia. Escherichia coli XLl-Blue. E 

scherichia coli XL2— Blue. Escherichia coli DHl. Escherichia coli M 
C 1000. Escherichia coli KY3 2 7 6. Escherichia coli W1485. Escherichi 
a coli JM109> Escherichia coli 
HBIOI. Escherichia coli No. 49. Escherichia coli W3110. Escherich 
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ia coli NY49^ Escherichia coli BL21 (DE3) ^ Escherichia coli BL21(D 
E3)pLysS^ Escherichia coli HMSl 74 (DE 3) , Escherichia coli HMS17 
4 (DE3) pLysS^ Serratia ficaria^ Serratia fonticola^ Serratia liquefacien 
s^ Serratia marcescens^ Bacillus subtilis^ Bacillus amyloliquefaciens^ B 
revibacterium ammmoniagenes^ Brevibacterium immariophilum ATCC 
14068^ Brevibacterium saccharolyticianiATCC14066^ Corynebacterium 
glutamicum ATCC13032^ Corynebacterium glutamicum ATCC1406 
7^ Corynebacterium glutamicum ATCC13869^ Corynebacterium aceto 
acidophilum ATCC 138 70^ Microbacterium ammoniaphilum ATCC 153 
54^ Pseudomonas sp. D-0110fj:if-^^^i]^^fV5o 

[0063] {;i*5V ^xnhifhfcmmz: S ^ir^^V^:f^m. ^mm<D:i^V^zf^Vt 

\^Mxh^o ^ox. !^^(DT^ym(Dm^-d^T^ymnmi^^^^x. ^/c^^odn 
Aizm^xni^tu^^o 

it. —^K^^^mxm^hf\^X\/^^(K.yte. J*5j;tJ?Doolittle, R. F. J. Mol. Bi 
ol. 157(1) : 105-132, 1982)„ T^/m<DW7K^^Wit. ^^l.fc^>^<^M(D 

r.;^mm^^^u ^\^^x^<D^>^<i^Mm(D^^m:ti^. mm. mm. ^m-i^ 
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4. 5) ;^^]}l^i+4. 2) ;n^i/>'( + 3. 8) ;y:j^:=-/VT'7^>^{ + 2. 8) ;i^7.T-fl^X 
iy;^^^( + 2. 5) ;^^:^=>'( + l. 9) ;T^^^(+1. 8) ;i/yv'^(-0. 4) 
ci^^-C-O. 7) ;-feyi/(-0. 8) ;hy^h>^r:/(-0. 9) 3) ;yny>^(-l. 

6) ;t;^^^;^i^(-3. 2) ;i5^/Vi5'$>'^(-3. 5) ;i//W^5>'(-3. 5) ;T:^<V^:^m(- 
3. 5) ;T^^^°7=¥^(-3. 5);y>^:/(-3. 9) ; *5 J;TJ«T7l'=¥:=-X-4. 5))-t?feS„ 
[0066] fe§T5:/^^. l^#(Dj^7Kt*mm^#-r^m(^T^/^(^J;<9m^UT. ^UT^fe 

0*u<. *5j;t;?±o. 5!^\^x:h^^t7:)^^hicx^0iii.^\ myi<m^&-^<^<^Xo 

. 554. ioi^iz:mm.^MXoiz. &<r(Dm7i<.i^mm^T^ymmmim^^xhti 

-CV^§:T/W=¥=>'( + 3. 0) ;Vi^X + 3. 0) ;T;^^-?^=¥:/^( + 3. 0±1) 
>'^(+3. 0±1) ;-fey:^(+0. 3) ;T^^<y^:yi+0. 2) ;i^/Vi5^5^(+0. 2) ;i^y 
^^>iO) ;;^W:^c:i>'(-0. 4) ;7'ny>'(-0. 5±1) ;T7==-:^(r-0. 5) ;l^^v?>'(-0 
. 5) O) 3) ;/^y >-(-!. 5) ;n-l'v->-(-l. 8) ;-ry 

n^i/^/C-l. 8);^niyV(-2. 3) ;>'ciiri/VT7^^^(-2. 5) ;*5j;t;«hy:/h:7ri^( 

-3. 4)o T^ymtmm<Dm7i^^mm^^i^^^-^^i^ti.x±m^^mmi^^^x. 

±0. 5U\HXh^^t^^^hKXWi^V\^\ 

[0067] ^mm {-*5v ^T. ri^#6^gmj r^ymmm^^^ ^t. ^(^T^y^^gm^ 

-eom^ : T/v^^viS J;U?y i/^ ; ^/i^^V^mi^XXfr:^^<y^^^m ; -fey i^*3 J;TJ« 
;??.W:^^:X;i^/V'i5'^>'*3j;U?T;^^^^=¥>';JfebtJ«(C^^yi/. n-TiX^, *3j;Wyn-r 
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t^T^mifhMo *j-5i:3ft^^^ (allele)^}*. 1^— it^^^Mt^iMU ^v^{;lE:!S'J$^^S 

^*b<f*. 60%}^±(DifQm^. J:9^*L<}*. 80%&>±. 85%^_h. 90%^_h. 
(orthologous gene) ^t>V \ ~^(DM^^i)^:k>^^m^^:d^h(DM'^'{tiC^M 

[0069] ri^#6<j (K^m^tifc) f*. T5y^ia^J*3a;t^^^iE^J(DM;fe-l;i)gffl$ 

v^#^^;l^i, :4s:®fi«J{-l^— '&Ba^J^v>5o 51^=— KoJ!tK<^fcJe). #^<oatM6<j 

i^m-ti:mmmiM(omm(D^>'^<^M^=^—h^ir^o m:k.tt. =jkvgca. gcc. 

m(D^Wii'i. ^^m:i^^^tifcmm<Di^(Dmxh?> ^-^^"^i^v^m (Mm\x 
fc^o y^v^zf^¥^^—Y-r^^mnmwir^x(Dmm%mni^fz. ^<Dm.m<o 
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[0071] :i(DXofmmn. M^<oPCR«felcJ;9#S::^ds-et, >fb^6^(--^^-r5r^t>-c 

t(Dm^. ma-^fci'ix^^m-r^^mm^^^^^xn^t^^mmmx.it. 
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[0073] m^^^mm: mx.ii^ 7Ky-<:/^K«5t) \t.m^ <Du-</p<Dm^i^mvx^m^fi 

#So ^(Dm0.(D-m^£MWSi^^^^Xit. mK.it. Alberts^. Molecular Biolo 
gy of the Cell (S3)K^ 1994). ?fcbU'{^:xCantor*3<ttJ?SchimmeUBiophysi 
cal Chemistry Part I: The Conformation of Biological Macromolecul 

es(i980)^#flSo r-^«itj^f*s #^<^^:7'^K<oT5y^gH^J^v^5o r-^« 

i3 h ( jS >^h^i^Ki^c?^') *5 J; t)? a ^y5'i5^:7<>(D;:^hV-5/^ (stretch) <D J;5 

^mmmic^^^x^^mtYi. ±m^mfj:^mi^^\^^\^\ mm. mm. mm. 

DNAO.t^J'dJDNA. mRNA(D<J:5J^iRNA?r^tf) . 

[0075] :^mmmi^^y^^x^^^^<^mtL-x^^i^^mm'r^m^. ^m^i^tvxn. 

f^v-^^^fbLDL^^^^ (LOX-1) ^^tsy^iJ^^-y^y^—^'^W'. -r^^;^y 
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-Km-r^^^i^. NCF^^i$i'7rvj—:fs:t*<Dmmm^^^i^. ti:hm^. tgf- 
[0076] m'^^i^^<^nmmi^^t^^^mMi.xmm^n^mM^>^<^M<D 

55r^#3t^^t;^TROSY NMRtBP;^^i^h/V(^[Ix.f^. 'HX'^N-NMI^^iJ'h 

[0077] <^>^<^m(D^<wj^>y=\ T=^^:^Wi:t^<D^t-B-m^x-:>xmiiti:mmi^mm^ 

m"^^mtmi^x\ ^5o 
[0080] J;•9A#:6<J^c^i^ ^^^^mi-i. mmn.^m^m\^^^:iti^x<>x^ ^M<Dit^m^^ 
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[0082] :2|s:ig^-efi^;fe5«f bv . m^m7!)m-^m&i}i?^^^<i^M^^m(Dmm 

[0083] . f*. ffM^i^<?5y-hMb^i^^^m-r^:^i5'y-^^-^i5^S^^16# 

TROSY 'H/'^N^iilNMR^^i^h/U. :^fcf*TROSY ^/'^N^HMNMR;^^ 

[0084] (NMR^3t«?*f ) 
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[0085] ^ffl-rs^^fcov ^T^^ . ^:^^<^m<o^mm\^ ^:ib^nmx^XiS'9:^mM\z.H 

^^m^^x.^fc^\^. NMR uPcm^^it>x. ^m'r^^M.\^\t^')^:yt^}£x^ 
[0086] m^tvx\t. mn. :mm.i)m\^^hfi^, tctiu ^i^^<^Mi^4^<(D^m:m'^v 

[0087] ^3|Sf^S{*. mm. ImM 0.4mM-2mM)lCi-6o ^^(DmiZ^m^ 

h<o. mM&^^m^^(DXhti\t. 5mM-iomM xhM'^'^fl^xh^i)^. mm^M<ir 

m^t:m<:t^mzh.mm&tmmm(Dm.mxmm^itmi^x^^(D^m^mmir 
[0088] ^m-r^pHtvxi-i. mm. 5-7a^;5S0^bv \ ph ^rif^^ti^x'o. t^k 

■:fvihl^:^j:}f(D^m'^m:fT^h>'(D^^mm^m<^J:^^>hXh^o titdU pH ;6S^SV^ 

[0089] MW^J^LT^i. ;^-<i^h/i^W<^l^^^^<e6^^^B;&CfcJ?). :/nh:/^i^fc^^v 
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[0090] mm-r^umtvxi-i^ ^{^^^(Dmmi^^Hi-f^fctb. 30-40 x:nm^ir^^t 
[0091] nn^mi^m^mm^^^^fix^^^t. mmi^^^<Dfcibicm^mm7im<m. 

o 

[0093] i*:3|SHi®l<^<^*>, NMR(DiyM.mM^nOo . NMRn5/iJ^Srd^ftT5>^J?tgfl« 

[0094] m^. y</i^:^m(Dm^^n% ^m^xm^-r^yi^^^^^MmmNMR}^^ ms^m 
nn^tic^</}^y^m<Dm^^^^^j^o:it^^!i^,-'mxh^o 

[0095] i?i^/^^®^|gNMRt?ffi V ^e>tv5^^/^;^ • ^#<<^)RF^Vv;^;i5ga 

[0096] NMR{zx^-^i^^/i-(Dmm^n% m^m^vxTb^hushK^wvtcWj: 
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[0097] ^^X\ MS'^N- H HSQCS!lS^=fTV\ 2^5cNMR;^^i^h/V-e?ft^-r2)o ft 

[0099] ^>'y<^m<D^'ti(Di[:^iyyhi^^(Dmm::^tK^i3X^^-m^tix\^^o irt^:t>-h 

a W-<D-:fxiVl^^^<Dm^ (4ppm#3£) . i8 ^SO^ nh>'S5f5<Dft-^ (2— 3ppm# 

[0100] '^co>ft;^>-7Kct>i^#(D+HP'dSfe«5. '^c-ef*^tv^'tL(D^^^i^^6^(^iajM 
[0101] T5:7^ia^J(D:)§JRic;!jpx.T. ]«^«5ttcS5fe-r^^l:^ix:7h(D^>fb;6S^bnSo 
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a N 

[0103] *fc. ma^ra:^fc"'vj^'a^>#«i--<#-efe6o ^^le:ii3Si-S'H-'Hj^Jl^(Dxt° 

^/^-a-^^^bTf*. -^y^tJ^. H-N(90-100Hz). N-Ca (llHz) , C a-H(140 
Hz) , C a -C i3 (30-40Hz) , C a -C ( = O) (55Hz) , C a -X-N (7Hz) , '^C-'^ 
N (l5Hz) J&^f d5^tf e>tL5o 
[0104] NOE+BMt)#lt$ttS-<#-^*>§o NOEffiBSfix i*^^fflf3t#?Wl-ffiV>^tl. 

t7!)^i$':yy^^mmmNMRmMi^i3\^xmwmti^m^xmmxh<o. s 6^{^js:c-c 

[0106] -?^ga^J;5SgE^(?5T5/^iH^J(D^. ^^<D3i^y-^>^^K^;6S^(D J:5 im^^ 

^x^:y^<^m^mm^x\ i^MRt^hnhn^'^m.^mmvxmmrr^o 

^mB.mmtx.xoyi^oEm^^^hMmo^m^'m^. ^fi^^^^'yj^—^tx.x 
[0107] :*:K^#{c4ov^T. ^y'^:^^>::^''^^y^v'j-m\bn.. mimmm^^(2mfk) 
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[0108] :$:mmmi^m ^-c. ^Mm^i'¥H^^^m:b^mi ti-i. ^^mm^y^^u-hir 
^fctb K-mm^m v ^htixi^ ^^^mtx^x^hM^^mti^m mmm i^^^ 

Xv'^/^^h (Cartesian) mm^^mVXm. *fc^»#V >fci?){;i0;k:Jfetf^»}&S 

[0109] :^mmmi^i3\,^x^iyK^u^T^y}i^'T^—v>^m}tn. ^i-mtsm^no)!^ 

^(D^^^ },z:^(Du&^ri-fx^^mWi^m<\^^-^. ^n'eti(Dy<'7^-i^^Bk 
hM^tKx^M.^^n(D)\sLmmm7!)m-hm<^t^^<r^t7i^x^^o 

[0110] ±mxmtlfc3?^7€h^\i^i-i41^jnMm^tlftNOK7^^^^^ ' 
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[0111] ^_b. :^mmmiz.^^^x^m^m^NMR^m^mm\^tc7b^. ^(Dx^fj:^m\^. 

^^5>»^-*5V^T^^-efe«9. -BSJx.f^.Kurt Wuthrich ^«0IE-/h#|fe^ 

wi, ^^^y<^mtmm<DNMR:-^7€NMR icx^mwmr. M^^t^mx. (19 

91) ;M. Sattler, J. Schleucher, C. Griesinger, Progr. NMR Spectrosc. 3 
4, 93-158. (1999) J. Cavanagh, W. J. Fairbrother, A. G. Palmer III, N 

. J. Skelton, Protein NMR Spectroscopy : Principles and Practice, Aca 
demic Press. (1995) ;T. L.James and N.J. Oppenheimer (eds. ), Meth 
ods in Enzymology, Vol. 239, Academic Press. (1994) d^l^ 

^<i^m(DNMR:mm7'-^<Dm^twm, *s:ttjiig. (1996) ; ^mmm, NMR 

(Dm, %W. (2000) ; Wt^^m, Wffi^m, m^tJlM. 69 69(10 

), 419-425. il995) -M^mm. ^H^iH, 4^^^!^, ##tX||, 70 70(2) 
. 48-55. (l996)jfe^{^|B«$tv-C*3t).:2^K)Be#l^*3V>-C-t<Df^^^##^U-C 

Mit. mm^m.(DmK:^<Dh'M>m(D^M^mm7i)m^tvx. mm^^mrr?>i^ 
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[0113] i^>^^<i!^M<D^^m]^(D$Ymm) 

[0114] TROSY::^^t!^Wl^±Xmm^tl^iyifi-/l^(0'^Nl^ii:^mX(D^^m^^ 
[0115] A 6 trosy= (l/2)Dnh+ A 5 '^N (1) 

nh 

ij 

nh 

[0116] =Tf i:S cos<j>^cos4>^ (2) 

nh nh ij i j 

i,j=x,y,z 

ii 

[0117] A 6^^= (2/3) 2S 6 (3) 

ii i) 

i,j=x,y,z 

^(i)-(3) (DM#d^^. ^p^^(Dmm^xmm^m\^m^\^f^TKosYiy^^;v 



wo 2005/052620 



54 



PCT/JP2004/017626 



[0118] A 6trosy(k) = SS{(l/2)D° cos</)''cos0''+(2/3)6 } (4) 

ij nh ■ j n 

i,j=x,y,z 

^Mfja^^-^HfeCSingtaar Value Decomposition) A 6 trosyi:. 

m^>^<^M(Dh'^^>'mmff^(Dm'^mm7()^^f\'W^ti^m.{ ( 1/2) d° cos 0 

nh i 

COS* +(2/3)5 ]7b^h. 5>^gB|B]^^^-r-5fcfef^i^>^^^Saupe:^— ehyiJ'^^cO 

j ii 

u 

iXiZ-^/VkfcloV NT ^ (4) (D V ^^^thnt^Xtb^o Saupe:^-— i?'— N'hy 

mm.^th^^^m\^T:yy/^Mtvx^K.hMo ^<D^^m\^'r^^y/^Mti^^m 

[0119] i^>^<^M<DU\^mm(D^^) 

mKMi.xm\^i-^m^ia^s m\^i^mi^h^^>'y<^m^mm,'r^m.wM (dxx, 
Dyy. Dzz)id^ht(Dm±^^^h}f(Dn&m\^x\^^^^^xmm.ir^o ^(DfM^. m 
\z^irxoti:3-^(Dnm. a . /3 . Y > nt^mm^Mo :iti^:t49—nm^o mm 

(Dm\^:^\^it.JDzzmi::-Wct^tU&\.xm^^i^l^ (EI2) „ 
[0120] ;2^pj^#ic*5v>T. ^^^ia[R]i^^b^(Doc 

) ^XUf^i^m^-^m. (DOS) ;dS^{f e)ti.§/55rtL^>fcPS^$tL^.ev 
[0121] ;*:egjKB||^^:*3V^T. 2o<^gEl^orat?or5>^gBl^^>fb^j(DOC;degree of 
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orientational change) fi^ 

[0122] WblT] 

► ► ► 

®£x» ®fy» ^fz 

[0123] [>fbl8] 

► ► ► 

®bx' ®by» ^bz 
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[0125] [>ft:i9] 

► ► ► 

i^^-rjt#^-r^/6\*fc(*.?&i4«jg—®cS (degree of orientational simila 
rity to the active conformation; DOS) ?risA~F<^^ 
^'l4«at-ifi:S=a^+b^+c^ 

^\z.:;^oxmm^f\;k.d'>^<'^%(Dm^mti)K ]}^i^Y\z.x.^xmm^^ti^i^^^ 

[0126] iLti. ^i^^<^nP^(0\^Mi^(Dm^mt\-t. VMi^(0)AMir^^^<oi^mx<oU 

[0127] tJ^oT. :^mum\^^\' ^x. mi(D^t^mtm^>^<^Mti)mm\^fcM^(D^^^ 

mmm^t^ttmvfcm^K^y^^x. ^>^^-^^n<Dmmm^tmmnir^itti. m 
i^mt(Dmmt\^x(Dnos(Dm^4^^^^^t^M^'f'^o m^it. ^>^<t^Mti^M 

(i) v^M^^(DWc,^(Dw^^mm^nx^ 

(ii) m^mw^-r\^^^ ^xm^^^^<^mt^^2(Dit'^ii^^^^^. - 
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(d)x@(b) iz:}d\^^xnhtifzm\^mnt. xa(c) ^v:*5v^-c^B!l^$^^fcgBlp]^f ^ 

iz.XoXn^j:iDfi^o 

[0128] ^^<>x.mi<D^t^mziX^x^\:.^mmmttm2(Dit^mi^x<>x^]:^mT^ 
^x±c^mi^m\:,tm2<D^t^mi^xox^]^?>m^:^m^t^^ mu-r^i tn. mx. 

it. JX)S(DmK 75(deg')^^AT. 48(deg')i^AT. 27(deg')^T. 12(deg')JUAT. 3 
(deg')£^Tx 0. 75(deg')i^JlT. 0. 48(deg')£J^T^ 0. 27(deg')^T^ 0. 12(deg') 

^7!)\ ^fc«ftv^^v^Dossr^^c5^2<D>fb'a'<^;55, mKD^t^mi^^oxm:^^ 
m^^^^^<^w<Dmmmttmm-r^mm.mt^^]^^t\.x.mm'f-^^t^^'^m 

[0130] (iJ'^x^^iJ'Stom^J^^OA^) 

^?:^^^^®<?5Kp<'Y^^Fflfll3ti:S|g^C0V^T. ^HYale:k:#(DM. GresteintO^/V 
— ^;55i5'V^-?i^®(^«]it^^k<^il^^MolMovDBi!V ^l^*^»?)'CV > 

•6 (MolMovDB. http : //MoIMovDB. org) o 

[0131] m^\t. GroEL. T'f^-i^-h^'r—'^. :fy/i'^i^^v>. HTv-im^^mm. ^ 

i^-7'TVTh^-». HIV-lZ^nTT—^. EGF-l^-fe^i?— . ^ 
y^-Crecoverin), mRNA^-YixtVi/^^. DNA*?!;^7— i3 {COV ^T<D<f 
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[0132] (^:^^<^m(7ym^mm^h. ^^^^<^wh'M>'(DnE\^mm^n^:ifm) 

(^^^(Cfc;5#NH3^'^>^^i5'h/KDi# @ (i=x. y. z) <D'^^ 

nh 

i 

—^—-^V')^:^. S(S l^. ^^^iE|R]-^hyi5^;^0^^^^-ro i.j=x,y,z) tCj:?)^<75M 
[0133] d" =D° SS cos<^''cos*'' (5) 

nh nh q i j 

i,j=x,y,z 

i j 

nh 
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[0135] (^:yy<^Mi^VM:y(Dmmmt<Dmm) 
[0136] (am^>^<i^Mf^(D}^M>^mi^ir^j:m; 

(i) mh^M>'<D^^<Dm^mm^nx. 

(ii) ;fg^i^«#?iTl-*5V ^xm^:yy<^mtmh^<^^miL^'^. -^5nTRO 

(iv) m^m^tifc-^hV^:^^Mi^^tL-X. ^Kp«-r:/<DBaiRlff 

(d) x@ (b) (c*3v ^-c^btvfciafpjff x@ (c) Km ^xmhfhfcM\^mnt 
[0137] ^mm(o:^m(DmMM^t^j:^h^M>t\.xi^. mmM^ii^j:^^>^<ii^mf^<^ 
^[:^!is^t(Dm^(D^mKx<>xm\^mm(Dmit^^:k^^j:]'^M:y. isxxfy^fcitm 
[0138] ±mm^:^mK^n^mm (w x@f*. iej^^{;i/^;:cT 

(v) m^M^cDWi^cDm'f-mm^nx^ 
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fcNMRv-^/■:^/^-(D$ft;^^B]<Dig^b*^#T. 
[0139] ^fc. HtflEXa (b) *3 j;t)?/*fc« (c) >T - ^5cTROSY NlVO^^iJ'h/V 

^ffiv^T#e>nS:9'^F-<D^^^4'r♦(DgEfp]:^^^^:^fe#bfcNMRV^':^>'^<D# 
[0140] Cir-e. MIB (iii) 43 (vii) Saupe:^— ^5^— i5^^a^Up<>h(©^;£« 

nh 

nh 

?^^#j®#^Tl-:i3V ^xm^^^^^Mtmt^i^^^m^-^. - ^fe5nTROSY 
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NMR;^^iJ'hyV^ffl V ^T. k# S (O'^N^J^^tV^tZlOV ^X^htlfc A 5 trosy(k)^t 
A 6 trosy(k)=S S {0.5 D° cos <f» "cos 0 "+(2/3) 8 ] (l) 

ij nh i j U 

i,j=x,y,z 

[0141] i?>'/^°^KrtK^-r^^<^>«at^>^t:^:^. m^\f. Saupe:^— ^hy^;^3ii.'^i/h^ 

m\^mmK NMRmm^fc\-ixmmwj^ifKx<>xm^nhtixy^^^m^. ^oit 
#?rfflv^T. ^[:^m^^rx<DmmKx^xmhfiitmi^mmtitmir:5^t7!>^'^ 

mxh^o 

[0142] $p>ic, m^mt(Dmmtvxi-t. rfoc^xxj^Dos^my^^^^ta^x^^o ^<ofz. 

t-o 
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«rt Kp<-^>^<DiBfp)W^ (B) ; 

fc—^feTcTROSY NMI^^i^^h/W^^ X3g(c)(C4oV>T#^tl/fcZ:^7nTROSY 

T^ym^m<DmMit. mti.tc:^^^h/i-(Dr5.ymi§m^(Dmmi^M-^\^^x. n 
[0145] ^mmi^^\^^xmm^Mm^mMti.xn. sf.r7!)^h^j:^m*^hm9i^ti?>mi-^ 

i:^VJ^h4/\--^:^':^T^i^^^=^V> (dmpc) ti^^^-f-M^V'^^^r^-:^/^^])>'( 

DHPc) t}''v'i^/i^mm'rhv^j^ (sds) tom^ii^. 

i:^K^)7.Vy(?vi^:K7r'^V')V^^)i^ (DMPC) i:v?^=3ri^/'f /i'*;^>'r^v'/^='y ( 
DHPC) i:-fe^/vhyp<^/vT>'^— !>-^:/a^K (CTAB) }i(DWk^m. 

1, 2-i^-0-K7^iX/V-sn-^y-fen-3-*c;7^7;i-=y:^(DIODPC) ^3-(=39^K:7' 
^tV^)-i^^^/^T>'^^;^-2-tK^dri/-l-:7°tI/-?^i^/^:7al— h (chaps) }i<o 
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"fe^/l-fc'i; i^-^7^>5^t27-rK (CPCl) ^^-^/—/v-Nacm^^. 
-fe^/vt°y Ay n5:K (cPBr) ^^-^y—zv-Nacm^^. 

HalobacteriumJR<©^i^K^>H' 

[0146] m^mm-i. ?. 5% cw/v) ov^^yj^h-r/wjjN^^^T^v^/i^^iy^ 

(DMPC) ti;?^dE^i^y-1'/^7^^J5^:7T^>^/^3y^(DHPC) t-fe^/Vhyp^^/VT:/^::^ 

[0147] ;^^5^(DMiJ<^^®(v:ioV^T. ^^ego;^&^|ltT-r^:^c^i^7i^. 4B.tt/^(DJ;5 
[0148] :^^M<^$b/^5M®^^:*3V^•r. :2js:^eg<^;^rfeSr^tf-rsfcfe{JH£fflL#S^g. 

[0149] ^r{zmmmm^x^^mm^m\^<mmir:5i^^ y^m^i^^^nhKm^^n^h 

mmm i 

[0150] m^B^Mi^x^^^^-^<^v:(Dm\^) 

[0151] (1. i;^^y><>h-f/v:*^;:^7T^i^/^3y^(DMPC)i:i^^^-^y-^/i':t;>^yr^i^/i'3y 

(DHPc) t(Dm-^^^m^^^. dii^>^<^^(om\i ^gaiRj^fk) 

0^U<f*6. 8-8. 0(DpH, J;t90*b<{i. 6. SOpHt?. DMPC^DHPC^^. 0 
*b<«2. 5-3. Oc^m-a-it. J:«90*b<}*3. OcD^-^it-em-a-r^o ^tD^-^i^^ 
. ^*L<}*5-20% (w/v) . *U<{i7. 5% (w/v) (D^^t-^^ffib. ^*b< 
}*25-40'C. XWip.\^<\'t. SO'C'e^^^gaioI^^T^o (M. Ottinger and A. Ba 
X.J. Biomol. NMR 12. 361(1998)) 

(DHPC) tvf-y/i-mM'thv (SDS) t(Dm^^^m^^^. ^ 
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<^^igJ^^?feK*2rBSCo SDS^^;!JDLfc#^-et). pHS:. iif *b<f*6. 0-8. 0. J; 

7. 5%(w/v)T\ ^^^^^^mw^mmtm-^x^. 0*b<^i2o-35r. j;«9^*b< 

}i30'C-e:9-^Bai^^^f 5o ClO^-^. DMPCi;DHPC^^. ^*b<{*2. 5-3. 0(D 

<f*l-3%^in't"5o (J. A. Losonczi and 
J. H. Prestigard.J. Biomol. NMR 12,447(1998)) 

i-5„ CTABSr^inUfc^-e^j. pH^^if*U<}*6. 0-8. O. J;«9^f^U<{*pHSr6 
. 5^b-C.^if*b<{*5-20%(wXv)<^ilS-e. J:|90*U<{*7. 5%(w/v)-e,^ 

^'/^i?®!*:^^?^^^-^^. ^*b<«20-35'C. j;i90^b<{*3O'C-e^^^iBrp]?r 

n% ^l<^#^^ DMPCirDHPCi:^. 2. 5-3. 0<Dmi^it. 0*b<{*3. ©(D^-^ 
it-e^S-^i-So CTABf*, DMPC{;i>ISj-L-C. l-3%^^JPi-S„ a. A. Losonczi a 
nd J. H. Prestigard.J. Biomol. NMR 12,447(1998)) 

(4. 1, 2-i^-0-K7'>/V-sn-i/y-fen-3-x}N;^:7;^-3y>^(DI0DPC)t3-(=i^^ 
KT'n tVV) -v^p<^/UT>'^::^^-2-tKodpi/-i-:/ci/^>'f-/V:7ai— h (CHAPS) 

DIODPC/CHAPSO^^J-a-fi^ 4. 8;6SS3i-efe5;&5-tl.{;iRS3g$tl.?feV\ 

(DpHii, 0*b<{il. 0-6. 5(7)^ffl-efcSo ^^^MBlR]}*, ilf^U<f*10-60r(^^ 
ffl-efc'5(S. Cavaghero^>,J. Biomol. NMR13, 387 (1999) )» 
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[0152] (5. n-T/V^/W-^Ky (^i^WVi/i; /W) /n-T/W^/VT/V=i— 

±M<DTjv=i^jvm-^m^. Pfi^$tv5^^«^.cv>;e»s. m-m.\z.b%(yf/w)^Mir^ 
:z.t\z.i:y). ^f*b<}*0-40*Ccof5H-e:9-^BafRlSril^-et5o r;v::x^;V(Dmmt 

^y=3— /v)//n-T/v^/VT/v=i— /K^SiJ-^f*. 0^b<}*o. 6-0. 9<Df5IS-efc^o 

pH«, 'ftlC<DpH;6S^ffi Bftfe-efe'So (M. Ruckert and G. Otting.J. Am. Ch 
em. Soc. 122, 7793(2000)) 

(6. mm:'7T-v^^m\^^.^i^^<^w<D^\^^mmt) 
pn^fcn^^<=i^^4^^4/>:^ (TMv) <Dx^fj:mm^(D^m^^ir^yr—-:^ 

m^X(Dyr—i^&t\^. ^^U<^*10-50mg/ml<^f5la'efflV^P>i^So x^M-t 

b<«25mg/mi<D^is-e*>6o pHi'i0^v<msxrxh^o ^M<oum7()^mm'^ 

t6-efe6;65. J;«9^*L<fi20-40ro^fflT-^ffi$tvS„ (Hansen^). Nat. Struc 
t. Biol. 5, 1065(1998) ;Cloreb, J. Am. Chem. Soc. 120, 10571(1998)) 
(7. •fe^/^lfy^;?:=^l>A^l37'i'K(CPCl)^^1^y— /WNaCim-^J^, iS.1tft± 
^/l^\^Vi:^=^^J>>':f^^h' (CPBr) ^^^y—/l^NaCim^m^m V . ^^/^■^iJ'S 
<o||v>iBfRi>fl::) 

CPBrr-^^i^y— /V=l:l. 33(w/'w)— l:l(w/w)^ffiV^5o NaBr(OitS{:i 
. 0*b<f*25-4OmM-Cab9, NaCKDli^f*, 0*L< }*200-500mM-efc5o - 

(Dm^mm%:^mir:5m<ommt. ^*b<f*i-io%(w/v)t?fc9. 0*L<f*i5 

-50t:(Df5H<Dm^-e^^^ga fpji-^o 

[0153] (8. HalobacteriumJR(D^J^if>i-^ffi V iJ'^'x-^iJ'KOllV ^iBlRl'fb) 

HalobacteriumJR<^^i^^>i', ^if*L<«. Halobacterium salinariumO^i^ 
Wr)^^. l-10mg/ml©^g^-efflV^5o -ftlco^^^M^. *3<J;tmi:OpHdS^Jffl 
RTtg-efe-So ^W'P(DNaCmMn. ^*b<{*50mMi^;(T-efc^o (Prosser^j. J. 
Am. Chem. Soc. 120. 11010(1988)) 

(9. I^J^^-fe/wn— ;^^fflv>S, ^>^y<^m<Dm^m\^^h) 
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-r^t, l^^Mli^^m^ir^tcibK!ii^^t^j:^m.mMmKmMir:&o (Fleming^. J 
. Am. Chem. Soc. 122^ 5224(2000)) 

(10. ^yTiJ^y/vT^Ky/vtrfflv^s, ^>^<^^(Dm^^m\^^t) 

m^WLmfl^^m'^mXh^o (Saasb. J. Biomol. NMR 18, 303(2000 
) ;Tycko^). J. Am. Chem. Soc. 122, 9340(2000)) 

(11. Ti^y/vr^K/TiJ^yi^— h^vv'^fflv^5. ^:yy<^M(DMi\^i\i) 

[0154] iTRosYi^^i'/^^mti^>^hn1t^^m\^mn(D^Mmi^^^im^^^t(Ditm) 

0. 5mM ^tf=3r^>-(8. 6kDa)^20mM Vl^m~rhV^J>^MW^(pU6. 4) 
d^bT7. 5% (w/v) <DDMPC/'DHPC/CTAB^*#$'&fc^?^^30'C-e5)'^ 

[0155] (^i^) 

(NMR^3fe&) 

:4s::9'W-e^>m$tv:fc^-C(D^^^h7V^. ■fe5^/vhy^^/VT^^^^e7i^:/a$K (CT 
AB)^SrK— >^$tLfc, i?^y;^M/W7}N>^7T^i^/i'3y>'(DMPC) i:>?-vdei^/^/i-* 
;^7T^-:^/^='y (DHPC) ^<?D/^^-fe7^ (biceUe) m^^T^i^s NMR;^^i^h/V 

^c:*5v^-c. i0Hz(^a^EM«^i^^^x.sj;5(viia^j$tt^^#TT\ sor-esE 

mVfZo X— i^iR^^x 'HJS|g^;5S499. 84MHz-ef^l!j-r^Varian INOVA500 
$tv^X^iix.'5'H^ai3^/Warian gHX NanoProbe^Sr^fflbfCo 
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^^U^(Courtieu,J.; Bayles, J. P.; Fung, B. M. Prog. NMR spectrosc. 1994,26, 
141-169.^ KuritaJ.; Shimahara, H.; Utsunomiya-Tate, N.; Tate, S. J. MagnReson. 
2003, 163,163-173.) „ 'H-'^^®^^:^75^:7"!J>'i/Sr. 'h-'^ IRAP-HSQC^^ 
^h/k(j::}3V^TS!l5^Ufc(Ottiger,M.;Delaglio, F.; Bax, A. J. Magn Reson. 1998, 131, 
373-378.) o 'H- TROSY;^-<i^h/V'(Pervushin,K.;Riek, R.; Wider, G.; 
Wuthrich, K. Proc. Natl. Acad. Sci. U. S. A 1997,94.12366-12371.. Weigelt, J. J. 
Am. Chem. Soc. 1998, 120, 10778-10779.)^, 7. 5%(M*/'#:^)<^DMPC:DH 
PC:CTAB/^^/Vtr^Wt"Sx 50iaM(DVl^Wti-h])^M>(pU6. 4) *3j:t;?2mM 

[0156] ^TOt^— ^3^,NMRpipe:/n:J^^i.y:7hi>3iT^^5/>Jr— v?(Delaglio, P.; 

Grzesiek, S.; Vuister, G. W.;Zhu, G.; Pfeifer, J.;Bax, A. J. Biomol. NMR 1995, 6, 
277-293.) trffiV>-C^ab:rCo t:°— ^{SS^. :7'a^^APIPP(Garrett,D.S.; Powers, 
R.; Gronenbom, A. M.; Clore, G. M. J. Magn. Reson. 1991,95,214-220.) ^fflV^T 

i^—^mi^m(D60%t80%k(Dm(D^f\'WmMmi^M\^xmPi^'^^^yy'>(i^i^ir 

1 2 

mit. ^tt^tVlllms*3j;t;?128ms-Cfci), 200 (t , '®N) X 1024 (t , 'H)^^^ 

1 2 

[0157] (ga^Jx:^y/K?5tf^) 

XMMLtc{Press,W. H.; Teukolsky, S. A.; Vetterling, W. T.; Flannery, B. 
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P.Numerical recipes in C 2nd ed.; Cambridge university press: New York, 1992.) o 

Koradi,R.;Billeter, M.; Wuthrich, K. J. Mol. Graph. 1996, 14, 51-55.) iZX<:>XHM 
^tltl7i<.mm^^mir?>l. 8A(DX«M^(PDBa^iib=i-K. lUBQ) ( 
Vijay-Kumar,S.;Bugg, C. E.; Cook, W. J. J. Mol. Biol. 1987, 194, 531-544.) >6^f>^ 

ftif—^^^yH^ML-X, Wmi€^MiSVD)$jrM-iLosonczU.A.; Andrec, M.; 
Fischer, M. W.; Pre^tegard, J. H. J. Magn. Reson. 1999, 138,334-342.) ^^Ipjgi-r 

XoX^m.^tifz^ :ff^:^m'^^. tB^6^?S^(-exp(xV2 5 ^))X^mir^tU^ 
L/c„ ;i^-e. x{*, mm^Xm. 5 f*^ TROSYiyyh(Dmm^^j:Mm(DmXMTm. 

[0158] r^jty^XjSr> :S:it(Zweckstetter, M.; Bax, A. J. Biomol. NMR. 2002, 23, 

127-137.) icmm.^iv^:ffmtmBir^:^mx\ y><^J>>fm^xNH^^^^^h/l^ 

m(Dmm'^^. (-exp C a V2 e ') ) iZh^tU^Vtrio ^^X a f*. MM 

f^xh'o. 6 it. 5mim^^titcmnihimir^m^^tifz.mm®mxh^o 

trosy 

[0159] 30'C-e7. 5%(w/v)<DDMPC/'DHPC/CTAB^W-fe/V-fC^^i?bfc^^^life 

trosy 

[0160] [*1] 
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\A{msy Mi*. 








45 piii: 


-0.23 


UTIIR 


.1.0] 


47(iI.Y 


2.5*3 


i5u:u 


l.» 


48H.V55 


-5.*>*) 


I6GKU 


1.8(i 




< -2 A* 


I7VAJ. 


-o.7r> 




0 31 






51 nixi 


-2.01 




-2.47 


>i AKf5 


273 


21 ASP 


4.K1 


55 TMR 


(1.23 


23 EIJ: 


O.iM 




1.72 


25 ASM 




57 si:k 


5.55 


2f»VAK 




5RASi3* 


1.02 


27I.YS 




59 TYR 


2.36 


2KAI.A 


0.K2 


60ASN 


4.m 


29I.YS 


0.(H 


61 ILK 


5.74 


JO EU-: 


2.33 


62 CU.N 


6.21 


>1 OLN 


2.40 


6; LYS 


-5.»J 


UASP 


- 1 .W» 


64 CilJU 


2.27 


^^ i.YS 


0.77 


63 SKR 






I..12 


66THU 


4.*XJ 


.15 01.Y 


^.>l 


67 1.KXJ 


4..M 




.3.50 


691 HIS 


0.54 




3.12 


65>i.]:u 


I.IW 




-2.63 


70VAL 


2.W 


42 ARH 


4.'X3 


71 i.ia; 


2.01 


^4 H.H 


2.05 


72AKCi 


4.*;3 



ffiUT. HH^^ff^fcofCo MAS magic angle sample 

spinning(DB&-efcSo MAStrMfflbrNMRag^STtT^^. ^S<^«*#T-efe 

[0161] — 3l<^'H- ^ TROSYt"'— iS'^&^b. A 6 ^itt^. 

trosy 

A 6 ffl[=6'^ (MAS#)iffl)-6'°N (MASjgffl) 

trosy trosy trosy 

tVX^l^fZo 

[0162] Saupe:t—y—^hV^::^=^l^?^>V(D^'^^!^T(DtiS*) {zJ^^fz^ 
[0163] K^'l'>'|^(Dk# g <?5'^N^:^t:V>fJ-{CoV ^T. 

i 
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j 

nh 

^\ '^fci^N-H.1^^<DmmtH. OAK(Dm^. #6<J25{a;^/5/:/y>^i/D" ^21. 7k 

nh 

ij 

A 5 trosy(k)= S S {0.5 D° cos <f. ''cos <i) +(2/3) 6 } (6) 

i j nh i j ij 

i,j=x,y,z 

ij 

[0164] ^(DS ^MM^tir^:zt{ZX<^X. a. y ^#fCo 

ij 

[0166] a^^^^^^;^«SlJf* . «§5f5(©^#^^^^^m«a9lfe : IPAP-HSQC^ ( 

Inphase-Antiphase mode Heteronuclear Single Queintum Coherence spectroscopy; 
Ottigerb. J.Magn.Reson. 131, 373 (1998)) ^^VnT. ?^^^^^^^IJfflbT5>^^@ain] 

Srfl^i-St^^m^c*5V^TmS!I$^^S#T^yS^^:S5l5i-6ix^':^/^o'Jnh(•H-''N^ 

{;i^S'J$*VS'jnh(iso)^ffl V 
Dnh = 'jnh(aniso) - *Jnh(iso) 

[0167] m^Mm^^^mm^^hnhrifc^^m\^M&titmi.ti'^mni^r(Dtmx 

[0168] [^2] 
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70.6 ±3.8 


69.7 ^ 2.1 


78.7 ±23 




73.1 ±1.3 


70.3 dt 1.0 


7i9 ± 1.1 



[0169] («5>^^»i5'://-^i^«{CoV^-C. :2^^5g^fflV^-5#l5t^'fl:<^ffl«^) 

[0170] M0:(D^^^^<^mt\.X. 35kDa(D^i^*^#-t-S, iJ^nW^i^^/l-P^PBCVlOi^'T 
^y/Wfe#^^T*fc5mRNA5 ' (PBCVl-CE) ^ffl V ^fCo 35kDa 

:^fh^^t7b^^Jk^xh^o '^^Bmmm^\^xv. y;^f>'K^^bTv^/^v^PBcvl-cE^i 
^^^^x2-D(Dm1k(yt—:f:ym^xxJ^1^n—^m)^m^^tmMh^>^z^tlx\^^^ 

(DPBcvi-cE(D^fpx(Dmi^^tfmfu y:^>K^i^fcjfev mm>^(Dm^t^ 

[0171] (^l^(^^§«) 

Nt?Hm^liLfcPBCVl-CE€r.ffi V >-r;^50%<D^^(D!)§JRtrffo^o 

(trosyS'J^^#) 

. WN^Iifebfc0.5mM(DPBCVl-CE(200mM ])>^:^V^J^, pH7.64')^. 6%(w/w) 
<^j^2.5{|f|J:#3S$'&fc50%Ti5^y/V'T5K/50%Ti?'y W-hy/KBBlBjy/V) (133) 
Ansrir-e. PBCVl-CESri^^{J:^LTgBlR]$-lir/Co ?£i4PS.« 



wo 2005/052620 



72 



PCT/JP2004/017626 



#6<JjfeTROSY^/:7b^>fb^, iB|Riy/V'«t>OPBCVl-CE<DTROSYi/i/'^/KZ), 51^ 

trosy 

d^b^'^SKpi-i':/ (7— i^K^:/) ^I^C<239-31 id^b^^SK>-r>' C;?^^— yvKp«-i':/) 
(O^in^fiK ft 3l5-r5TROSYV^•:^/K^iB|BI^fe#6*J?^i;^>^k^^b. #Kp<^:/oSar^ 

=96.2° .Q-H^=o. 38)-e^5-5<^(ii*J-U:^^— /^hV-r:^(C7^iffi)o;^(*(a 

=98.4° . jS =-114.7° .7=165.4° . Q-H^=0. 45)^JfcofCo 
[^3] 









a 


P 


T 




95.9 


123.1 


96.2 


0.38 




98.4 


114.7 


165.4 


0.45 
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^^^-nv ] 




A 


P 


T 




77.2 


124.3 


87.1 


0.46 




105.4 


115.2 


150.3 


0.42 



[0172] ^^(Dij^^m^^X. GTP#^T:^5j;tJ?ATP#:feT<^^^ (;ioV ^T<Z):^^^~ 
TVmWl^(OTX>C^i^}b^o ;i<ODOCf*. GTP^^JP^. *3j;TJ«ATP^;t)PNF<^^3t 

[0173] (i?>-^^i5^«<^f^ttmy-K>fb-a-«^<^;^iJ'y-->'iJ^) 

nm(DfMz.m^xh^o m\z.mM<DT=i=^:^Ht. ^Wimj-vit^mtx^xMrn 
[0174] ^^x^ ^^m^m\^x^ i^mmv—h'^t^i^(D::^^v-^>i^^noo ^t^/^^lt 

[0175] {tibmy-Hb-^^}*. mRNA5*-^-Y5't°^^^m^^mbi-^GTP^[^#<D 
[0176] GTPOftt>«9(;i^^M'ft:-^i^S:^iIDbfclll|^SrtT9l^^}*. «^J3^I^^<^)^# 

:t^h^T-rtit^. mcGTPT-r^^. ^xxj^ATpr^ti^^m^^^^^tjb^x^^o gt 
p:^t^rx<Dm\^mmt. mmit^mwtErx<Dmi^mmti!)^h^ Dossrtf^-rs 
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o 

[0177] m^(^mwit^^(D ^t^h. Dos{it;65/jN$v Ht-^m^. \'mw)-\'^it-^mt\. 
[0178] mmi\:,-^mt^hm^-^fifz.wmm'^-vi\i^m<D^^uw.(Dm-^) 

;v(OT^ymnm^(omm,^nmz.noxnoo 

/v(Dr5.ymmm^(Dmm^nmiz.%^xn^o 

^r<Dm^tx. ^>fes^g{cwmi-§o vt^^u m\^^it^m(Dmmi^xoxi^. 
it^^^^rx:^oxh. it^m4¥^ri^^^ ^x^m^ti^m^^ntcT^/m 
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[0180] ^t^m(D'^^\zx^^c^^>'^<^m(DmT^mt^^m-r^^ti^xox. 
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sir 

(i) mvM>(Dwt^(Dm^mm^nx^ 

(iv) m.^'&^fhfz.^v])^::^^nni\^vx^ m^M>(DW.\^mmLkrr^. 

(d) rM (b) (e:*5V ^xnhfvkM\^mmLt. -XM (c) {;i*3V ^T#^n^cBal^^f 

[2] mmh)iLmK 

TROSY NMRx^^^h/V^fflV^-C#^tl.-5. -e<DSB^pJ:^S^-^#L 
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[3] tff|E(b)X@;5S^ 

[4] it^^l{CgE«(DSiJ^;^fe-T?feoT. B^)lEX@(c)^v::}3V^-C-^5cTROSY NM 

[5] m^m4{zmM<DW\^:^W:x^ox. ^^x\ mm m saupe:^— ^hyiJ^j?^^^ 
ntL-x<t>''^mx. 

i 

nh 

^fci'iN-u^^cDmm:^^. 04A(D#^. Vi5^D° ^21. 7k 

nh 

U 

NMBtx-^i^'h/^Srffl V ^T. k# g <7)'^N;^>^l:V>lsJ-(CoV ^T#btLfc A 6 trosy(k)^^ 
A 6 trosy(k)= 2 S {0.5 d" cos 0 cos « +(2/3) 6 } (1) 

ij nh i j ij 

i,j=x,y,z 

^m^x.mmKM'r^'^^m\^^mm-r^saupe:t-y-'^hv^:^^i^^>'hx 
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[7] W^3S6l(lfEm<Dffl!l^^^-e&oT. rr-C% tfllE (vii) SaiWpQ:^—'^—^V})^:^=^ 

i 
j 

N-Hji$'^<DSgil;6Sl. 02AO#^, W^^Mmi^y'^^'r^'^d' ^23. OkHz^-f 

nh 

nh 

Hz^bT. 

ROSY NMR;^^^h/VSrffl V k# g (D'^;^;^tV*flz:ov ^T#^tbfc A 6 
A 6trosy(k)=SS{0.5 D° cos «''cos«''+(2/3) 6 } (l) 

U nh i J U 

i.j=x,y,z 

ij 
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[>fb20] 



► 



— ► 

e f y , 




Wb2i] 



(xii) ^r<D^i^x^x^^m\^m^tm^Mif)^ 

MIEXm (c) {j:*3V >T#^tbfcZ:^7nTROSY T<SMR:^^i^Wl-t^ltm^X. 

[11] mim.iKwm.<D:^mxhox. mw^^mmK ^xrt^hf^^mt^hmu^fi^ 

^JV^y<h^;v:^:^z77^-J;v=i])-^ (DMPC) ^v^-^=ari^y'1'/^^p^:7T^v'/^='y ( 

e^^y>^h-f/Vj}N>^7r^v?/^=yi^ (DMPC) bi^^^'^M/V'^:^y7^-J;v:^]}>'{ 
DHPC) ^K7^v'yH»lt^':^hy ^^'A (SDS) b(Dm-^m. 
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iy'VJy^V^/i-^::^yr^i^/>=^V> (DMPC) ti^^^^y^/v:^:^^r^i^^\^=tV:yi 

DHPC) ^-fe^/VM;^^/VTV^=!^7 A>^13^K (CTAB) t<Dm-^^. 
1, 2-v^-0-K7^i//V-sn--i/y-fet3-3-7}^;^:7;j-=i!;>'(DIODPC)^3-(=3^^K>^ 

ufcV^)-i^^^/^'T:/^^^-2-tKo=3^i^-l-:/cI^■?>'i^/^:73l—h (CHAPS) t(D 

±^/V'\^])i^:=^^J=.^u^^}^ (CPCl) /V— NaCim-^i^. 
-fe^/Vfc''y i;?-!j7A:/i3^K (CPBr) /t— Naciis-a^*^. 
HalobacteriumJl(D^J^^>t 

[12] mmm^mWi)^ . 7. 5% (w/v) (Di^5y><ih-r>'V7}^:^:7r^i^/k=iy (dmpO ^>?-- 
=^i^y-fyv>!^^:7:r^v^/v=iy V (DHPC) irir^/vhypt^/VT :/^^li^i=^:^n^K (CT 

(a) ^i5^^/-^i5^Sf^(DK^^^^agtRi-6X@ ; 

(i) mvM>(D^^<Dm^mM^mx^ 

(ii) ig^i^«#^5ETi-*3v ^xmi^iy^^^Mtm^t^m^mm^^. - ^s^^nTRo 
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(d) am (b) Km ^xmhfhtLm\^mmt. x.n (c) Km ^xnhtifcm\^mmt 

TROSY NMI^^^h/V^fflV>-C#btvS, S^^<Dm^^X(D^\^^mKi^^\^ 
m^^lZKmm(Dm'&:^mX^oX. t()WBXm(c)^^*5V^-C^^7cTROSY NM 
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i 

nh 

nh 

UztL-X. 

ij 

x^mu ^vx 

?g^i^«#^Tf-*5v ^xm^>'^<^Mtmt^<i^^mm^'^. - ^5ctrosy 

NMI^-^i^b/V^ffl V ^T. k# @ (D'^N;^>^tV^{CoV ^X^htlfc A 6 trosy(k)i:^ 
A 6trosy(k)=2S{0.5 cos <J>''cos ^''+(2/3) 6 } (1) 

ti nh 1 j y ' 

i,j=x,y,z 

ij 

[18] »^3Sl4{C|B^(Da!|^;^^fe-e$)oT. B^^|BX@(b)^^:*3V^TZ:?^C7cTROSY N 

i 
j 

nh 
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ROSY NMR;^^^h/V^ffl V ^r . k# B (0'^^y?.tV^l;ioV ^T#b^^fc A S 
trosy(k)^i:t>{C. i^;^T(^^(l) : 

A 8 trosy(k)= 2 S {0.5 D° cos <f> cos 0 +(2/3) 6 } (1) 

ij nh i j U 

i,>=x,y,z 

ij 

(ix) m\:.^^tmBrt^w\(Dm^-^^^^'M.(DVMi^(r>u\^\nm^h. mi^T^^y/i- 

Wk22] 

► ► ► 

Wb23] 

► ► ► 

®bx> ®by» ^bz 

(xii) i^JlT<^^t-J:o-C5>^^@Bl^^>fl::|g^^J6. 
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i:. B^flBX3g(c)^c:*5V^-C#btl.fcZ:^7^TROSY NMRX-<^h/l-^^Jfct5jb-C. 

DHPc) th^T'^^/^^mm-rhv^j^ (sds) t(Dm-^m. 

i^VJ::^h4/>^:^'77^-:^>f>=i])l^ (DMPC) ti^^^'^y^/^^^^yr^i^^^^^V^^i 
DHPC) ^■fe^/Vhy^^/VT:^^^r>Ayn5K (CTAB) t<Dm^^. 

1, 2-i^-0-K7'V/V-sn-i/yirn-3-J!iN;^:7;j-=ii;v(DIODPC) i:3-(=i^5K:?' 
ntVV')-v^p<^/VT^^^^:^-2-fcKndp^/-i-:/ci^^^^ih/V:7ai— h (CHAPS) 

-fe^/vfi; v^^e^Ai^^ayxTK (CPCl) /WNaCl^l'^i^> 
■fe^/l-fy v^^!^A^n^K (CPBr) ^'aE^1^y— /WNaCl^-^^^. 
HalobacteriumM<^^l^®f>t 

[24] BtflE^^i^Kj^S^ 7. 5% (w/v) <Dv?5y:^h>l'/V'JJ^;^:7T^v?/l-3y :/(DMPC) ti^^ 
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^1^y^/^J^^:^7T^v?/^=Iy (DHPC) ir-fe^/vbypt^/wr :^^::^!>-fc.:/n^K (CT 

AB) tcDm-^i^-^h^. m^m23Kmm.<D:}jmo 

^S^f 5;^*fe-e*>oT. KIT: 

(i) m^M>'<DWL^(Dm'i'mm^nx^ 

TROSY NMRx-<^^/^^fflv^T#fetb5. 5>^^<^ig^#f -e(DiafR]:^S{j:^St#b 
fcNMRiy^/':^/V(D$ft;^|p] c7)^^b4^#T . 

(iv) ^^^^ttfc-^hy i5';^Sr*J-:^>fbU-C. ^K^^i^OgB|6i<t#i:i-5. 

(d) x@ (b) (c*3v ^xmhfifcmi^mmt. (c) {;i*3v ^-c#^tv/cgHip]«^^ 

^Jt|SE-rSX@;*5<tt^ 

(e) X@(d) lC*5{t§itiS5COj^m*^^. ^^20fb'g-i^;&s^i?:x/'?i}^«^g!ftfe-f-S^ 

[26] t&IE(b)X@dS^ 

(v) mvM:y(D^^(Dm^m.m^mx^ 
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[27] MI5(b)X@;&S, 

[28] m^^25Kmm(DmM:^mXhoX. mmXMic) ^^:43V^-C-]Sfe7cTROSY NM 
[29] M^3®28(C|B«<Da!)^;^&T'fco-C> tfflE (iii) Saupe;^--i5^— ^hy^:^:^^ 

i 

nh 

nh 
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A 5 trosy(k)= Z S {0.5 D° cos « cos 4> +(2/3) 6 } (1) 

ij nh i j i] 

i,j=x,y,z 

ii 

[30] tt^^26{v:|Ea<7)a!l^;^&-efeo-C. MIEXm (b) l^l^SV ^T^^tETROSY N 
[31] W*3g30{;i|E^(D$iJ^;^}fe-efeoT. tulB (vii) Saupe:^— i?'— ^hy^::^ 

i 

j 

N-Hm^<Dmm7in. 02K<om^.^^wm-y:f^r^^xf ^23. okHzir-r 

nh 

nh 

SY NMR;^^i>'h/P^fflV^T. k#i<D'^N;^:^t:V*j-{CoV^T#btl/fcA 5 
A 5 trosy(k)= E S {0.5 D° cos 0 cos 0 " +(2/3) 6 } (1) 

ij nh i j ij 

i,j=x,y,z 
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► ► ► 

Wb25] 

► ► ► 

®bx» ^by» ^bz 

(ix) mmi<Dit^!^ti^mvfcm^<Dmi^>^<i^M<D]^^M>(Dnmmm:d^h. saiPi 

[^[^26] 

► ► ► 

|n]7^:/y/l-$ft(^;^[R]^30(0:^o5:V^(CE^i~§ll2(D^^5ir^^h/V 
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Wb27] 

► ► ► 

^bx» ®by» ^bz 

(xii) J^JlT<Z)^t-J:o-c^14«it— ificS^^fe 

^^^®(©-^Sfe5nTROSY NMR^^^h/^SrJttj^UT. ;^^^^/K^^>^b^^tt^b^ 

i^^y:^M/V'2}^;^:7r^i^/V3!;:^ (DMPC) h-J^^'^M^v:^::^-7r'f-V'jv=i]}i^ ( 
^JV):^Y^ji^:^:^yT'^i^^\^^T^ (DMPC) bi^^^'^M/i'^:^'7T'^i:^^y^^T^i. 

DHPc) ^K7'v/^«^':^^yl^7A (sds) t<DWk^sio. 

i>V):^V^^v-^:^z7r^V^n^^T^ (dmpc) i:-:>^^i^y^/V7j^^:7r^i^/^=y >- ( 

DHPC) t't^^VV^^^^/VTy'^^-^J^Zfn^Y (CTAB) t(Dm^m. 

1, 2-^^--0-Kxi>'/Wsn-i/!;-fei3-3-*:>^^;j-=iiJ>'(DIODPC) i:3-(=i7^K:/ 
nl:Vv)-i;^p«^/VT>^^:::^:^-2-fcKn:^->-l-^c2^-?>'i^/v:73^—h (CHAPS) i:<Z) 
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'^'^jV\f^yj:=.'^J>>i7xryy(Y (CPCl) ^dE^^^y— /I— NaClM-^^i^. 

'^'J-;v\f^)i^z=.^K-:fxi^Y (CPBr) 
HalobacteriumJl(D^J^if>lt 

[37] wmM^mWiK 7. 5% (w/v) <Ov?5y>^M/i-*:;^:7T^i^/v='y> (dmpc 

sir 

(i) mv?i4^^<DW^^(Dmi^mm<Dy'—^^nx. 

(ii) iK^^K#?5£T{-*5v ^xm^^^^^^mtrnt-^m^m^^^. -^tctro 

(iv) i^^^^fiti'^hv^:^^Mf^^t\^x^ m^p^^xDmi^mmt-r^. 

(c) (a) (c*5v ^-c#^nfc@efp]ff (b) ^xm'&^tifcm\^mm 
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[39] mmu)^mK 

(v) mh'M:y(Dm^(om^mm^nx^ 

TROSY NMRi^^i^^/^^ffiv^T#e>t^/§. ^^<Dmm^-^<r>m\^'P^M.\^^^\. 
[40] t&fa(a)#^;5S, 

[41] M^^38 l;i|E«<?5:/a^7A-efco-C. M fEX@ (b) (e:*3V ^-CZ:^7^TROSY N 
[42] nM^41 {;i|B^(^^ni^^AT?3boT. :i;i-C\ t&IB (iii) Saupe:^—'^—^h])i^y^ 

i 
j 

N-HJ^'^<Djegil;65i. 02A(D#'^, ^&i}Mm:^iy:^V>'^D'' ^23. OkHz^i" 

nh 

nh 
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ij 

NMR;^-<i^h/l^Srffl V k# S o'^N^>^t:V*|-{J:oV >T#^nfc A 6 trosyCk)^^ 
A 6 trosy(k)= E S {0.5 D° cos (f) ''cos 0 ''+(2/3) 5 } (l) 

Q nh i ] ii 

i,j=x,y,z 

ij 

[43] »^^39{J:|E^<D:/ni/7A-Cfco-r . BtflSX© (a) Kid\ N-C^^fejcTROSY N 
[44] M^^43 f^fB«(0:/ni/^^Tfeo-C. ^^"C. BiflE (vii) Saupe;^— ^hy 

nh 

nh 

Hzi:b-C. 

u 

T^^b. -^TbT 

ROSY NMRx<.^i5'h/V^ffl V N-C. k# @ <^'^N^;^tV>^lCoV N-C#btbfc: A 6 
trosy(k)t^1j(3:. SIT(D^U) : 
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A 8 trosy(k)= E S {0.5 d" cos 0 "cos 0 "+(2/3) 6 } (1) 

i] nh i J ij 

i,j=x,y,z 

ij 

^1^28] 

► ► ► 

[>fb29] 

► ► ► 

®bx» ^by ®bz 

(xii) Wr(0^\z.X.^X'^^U\P^m\:.m:i^^^ 
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(i) w^vM^-co^^a^w^^mm^nx^ 

(c) (a) Ki6\ ^xmhf\JkM^mmh. (b) (;i:}3v ^xnhnfcm\^mmt 

[49] HulB(a)^^;e.5^ 

(v) i^Kp<-r:^ogE^(Dm^=-0M^#T. 

TROSY NMR^^i5^^/^^fflv^-C#^4^§. -eoBB(p]:^S(-'6!c#L 
fcNMRi/^:?-/l^«Z>«li;^lR]<^^'ft:»^#T. 
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[50] ltrlE(a)#^/!)S, 

[51] i»^^48l;i|E«fe(7)>^D^^A-efcoT, H^flEX@(b){i:^5V^-C^^7cTROSY N 
[52] i»^^51 lc:|E^<^^i3^7A-efcoT. SfflE (iii) Ss.xi^b^—^—^Y^)^:^ 

j 

nh 

nh 

-C^Sb. ^bT 

A 6 trosy(k)= £ S {0.5 D° cos 0 ' cos « " +(2/3) 6 } ( 1) 

y nh i j ij 

i,j=x,y,z 
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[54] mM^53izmM(Dy'n^yJ^X-h-oX. :z.:z.X\ HtflB (vii) (DSanpe:^—y—^hV^ 

i 

Mtvx4>\^nx^ 

nh 

nh 

ROSY NMR;7^^^^/^^ffiV^-C. k#g(D^^N;|^>^tVM(^:ov^T#b:Jx:fcA 6 
trosy(k)^^1>lJ:^ J^TO^(l) : 

A 6 trosy(k)= 2 S {0.5D° cos 0 cos * " +(2/3) 6 } ( 1) 

U nh i j U 

i,j=x,y,z 

u 

[55] i»*^52*/c{i54{C|E^(^>^ni^^A-efcoT. r^lT?. ^lEX^ (c) iCjottSififp] 
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Wb30] 

► ► ► 

®fx> ®fy» ®fz 

Wk3i] 

► ► ► 

®bx> ®by' ^bz 

(xii) J^T<^^l;iJ;oT5^^^Bai«0^'fl::S5r^i>?). 

m^#^-r S^^d^. B^^|EXm(a){c::ioV^T#e>ttfc— ^5cTROSY NMI^-<i^ 
h/V^. t^flSX3g(b)^C*3V^X#e>4^fc~^fc5cTROSY NMIC^^ii^h/^t^itm^ 
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(i) m}''M>^(Dm^(Dm^mm^m'X^ 

TROSY NMR;^^^5'^/^SrfflV^■r#b*L5. ^l'(Omm^-^<DW.\^fkm^^^l. 

(c) #^(a) K^\^x%ht\.fzM\Pimmt. #^(b) ^c^ov^-c#^t^:rcialB]^f 

(d) ^^(c) \z.^\ir:^im.(7>m^t^h. mm2(D^t^m-dm^:y^<^Mtmm'r?>:i 

[59] mms^i^mK 
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[60] mm(a)^m7i>K 

[61] W^«58 icmi^<DZfvi^yM,'Ch-^X. mmum (W (C*3V ^TZ:^Sfe7^TROSY N 
[62] »^3®61 lJ:|S^<©>^ni/7-t»-CfcoX. :i:i-C% ttflE (iii) Saupe:^— s'hyiJ^^ 

i 

N-H^-^OSEit/in. 02A<D#'^. #6^^@;^75/7"y>'^D° ^23. OkHziri" 

nh 

nh 

NMR>^^^h/^SrffiV>T. k# a co'^^;^fc":/*J-(CoV ^T#^>tlfc A 6 trosy(k)i:i! 
A 5 trosy(k)= E S {0.5 D° cos 0 cos « +(2/3) 6 } ( 1 ) 

U nb i J U 

i,j=x,y,z 

ii 

[63] M^^59 ^CiS«CO:/ct^/^i^-efcoT. ttllEXS (a) }^*5V ^T H ^5nTROSY N 
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[64] lt^^63{;i|B^(D^ai/^A-t?$>o-C. MIB (vii) Saupe:^— ^hy^>^ 

i 
j 

N-HJ^'^<Dmill;6Si. 02A(D#^, #6<j^<g;<r5/:/y^^iJ^D° ^23. OkHz^i- 

nh 

nh 

u 

SY 

NMRx^^^W^^ffl V ^T. k# S (^'^Ni^J^tV^I-lCoV ^T#e)tl/fc A 8 trosy(k)fc 
A 5 trosy(k)= E S {0.5 D° cos 0 ''cos <i> "+(2/3) 6 } (1) 

ij nh i j U 

i,j=x,y,z 

[65] If *^62^fc}*64{C|5^<^:;^ni/^i>»-efco-Cs r^-C, MfEX@ (c) {^43{tSgafoJ 
(ix) ^||l<Z)>fb'^i^^g!ili!feb^^<^^i5'>'^-?i>'®<^)Kp{-r^^<^gBfolif lElR] 
[>fk32] 
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► ► ► 

^ax» ^ay> ^az 

Wk33] 

► ► ► 

®bx» ^by ®bz 

[66] »^3^62*fc{*64iC|e«(^:7'ni5^^-^-efcoT. r^-C. HulEX© (c) K^if^m\^ 

mm(Dii.mK sir-. 

► ► ► 

Wb35] 

► ► ► 

®bx> ^by» ®bz 

(xi)||l(D^^-<i>'h/K7)#>!r^B2<D^^a^iJ^h/KD#>«ri:OF^<7)^^^. a. b. *5 
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(xii) !^r(D^\zxoxmm^m-^M^Mi^ 

ft^^i. 13. *fc}i25(j:|E«<^:^jfeSr^b#5^go 
ft^3g38. 48. ^fcf*58ra^<D:/ni?'^-6>?:i)i;t5^go 
M*«38. 48. ^tli^58KmM(Dyx:ii^yJ^^t^mmt^i^o 
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